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DETAILED ACTION 
Specification 

The title of the invention is not descriptive. A new title is required that is clearly indicative of the 
invention to which the claims are directed. 

The following title is suggested: LIGHT EMITTING DEVICES WITH IMPROVED EXTRACTION 
EFFICIENCY. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claim 22 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the invention. The 
language "the pattern does not extend beyond the first layer" is indefinite, since it fails to specify the 
dimension one of ordinary skill in the art would measure the distance in to determine how far the pattern 
extends. It fails to specify the direction to measure the extent of the pattern in to determine if it extends 
as far as the first layer, into the first layer or beyond the first layer. 

Claim 17 recites the limitation "first layer". There is insufficient antecedent basis for this limitation 
in the claim. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for 
the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



Application/Control Number: 10/724,004 Page 3 

Art Unit: 2826 

Claims 1-5,8,9,11,13-15,17-21 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Lester. As to claim 1, Lester, Figures 1 and 7, discloses a light emitting device comprising a multi-layer 
stack of materials including a layer of n-doped material (13)(col. 2, line 58), a layer of p-doped material 
(14)(col. 2, line 59), and a light generating region (18)(col. 2, lines 59-60), and a layer of reflective 
material (15)(col. 3, lines 14-17) that is capable of reflecting at least 50% of light generated by the light- 
generating region that impinges on the layer of reflective material, wherein a surface of the layer of n- 
doped material is configured so that light generated by the light-generating region can emerge from the 
light-emitting device via the surface of the layer of n-doped material, via holes (35), the surface of the 
layer of n-doped material has a dielectric function that varies spatially according to a pattern, embodied 
by holes (35), and a distance between the layer of p-doped material (14) and the layer of reflective 
material (15) is less than the distance between the layer of n-doped material (13) and the layer of 
reflective material. Layers (13), (14) and (18) correspond to combined layer (32) of Figure 7, a p-n 
junction layer (col. 5, line 32). 

As to claim 2, Lester discloses that the multi-layer stack is comprised of gallium nitride (col. 2, line 
57), which is a semiconductor. 

As to claim 3, Lester discloses that the n-doped material is an n-doped semiconductor and the p- 
doped material is a p-doped semiconductor (col. 2, lines 58-60). 

As to claim 4, Lester, Figure 1, discloses that the light-generating region (18) is between the n- 
doped material (13) and the p-doped material (14). 

As to claim 5, Lester, Figure 1 , discloses a support (12) that supports the multi-layer stack of 
materials. 

As to claim 8, Lester discloses that the multi-layer stack is comprised of gallium nitride (col. 2, line 
57), which is a semiconductor. 

As to claim 9, Lester discloses that the multi-layer stack is comprised of gallium nitride (col. 2, line 
57), which is a lll-V semiconductor. 

As to claim 11, Lester, figure 7, discloses that the pattern (35) does not extend beyond the layer 
of n-doped material (13). 
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As to claim 13, Lester, Figure 1, discloses that electrodes (15) and (16) are electrical contacts 
configured to inject current into the light-emitting device. 

As to claim 14, Lester, figure 1, discloses that electrodes (15) and (16) inject current vertically into 
the light-emitting device, in that the current must travel vertically at some point to go from one electrode to 
the other. 

As to claim 15, Lester, Figure 7, discloses that the pattern is formed of holes in the surface of the 
layer of n-doped material ((13) of Figure 1). 

As to claim 18, Lester discloses that light generated in the light-generating layer (18) is 
transmitted to holes (35) (col. 5, lines 37-39), implying that the radiation spectrum of the emission layer is 
necessarily the same as the radiation spectrum of the holes. 

As to claim 19, Lester discloses (Abstract) that the light-emitting device is a light-emitting diode. 

As to claim 20, Lester discloses (Abstract) that the light-emitting device is a light-emitting diode. 

As to claim 21 , Lester discloses (Abstract) that the light-emitting device is a flat surface-emitting 

LED. 

Claims 22, 23, 25, 30, 31, 33-35, 37 and 42-45 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Lester. As to claim 22, Lester, Figures 1 and 7, discloses a light emitting device 
comprising a multi-layer stack of materials including a light-generating region (18)(coi. 2, lines 59-60) and 
a first layer (14) supported by the light-generating region, a surface of the first layer being configured so 
that light generated by the light-generating region can emerge from the light-emitting device via the 
surface of the first layer, thereby traveling through other layers (col. 3, line 6), and the surface of the first 
layer has a dielectric function that varies spatially according to a pattern, in the embodiment of Figure 7, a 
layer of reflective material (12) that is capable of reflecting at least about 50% of light generated by the 
light-generating region that impinges on the layer of reflective material, wherein the light generating 
region (187) is between the layer of reflective material (12) and the first layer (15). 

As to claim 23, Lester discloses that the multi-layer stack is comprised of gallium nitride (col. 2, 
line 57), which is a semiconductor. 
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As to claim 25, Lester, Figure 1, discloses that the light-generating region (18) is between the n- 
doped material (13) and the p-doped material (14). 

As to claim 30, Lester discloses that the multi-layer stack is comprised of gallium nitride (col. 2, 
line 57), which is a semiconductor. 

As to claim 31, Lester discloses that the multi-layer stack is comprised of gallium nitride (col. 2, 
line 57), which is a lll-V semiconductor. 

As to claim 33, Lester, Figure 1 , discloses that electrodes (15) and (16) are electrical contacts 
configured to inject current into the light-emitting device. 

As to claim 34, Lester, figure 1, discloses that electrodes (15) and (16) inject current vertically into 
the light-emitting device, in that the current must travel vertically at some point to go from one electrode to 
the other. 

As to claim 35, Lester, Figure 7, discloses that the pattern is formed of holes in the surface of the 
layer of n-doped material ((13) of Figure 1). 

As to claim 37, Lester, Figure 7, discloses that the pattern is partially formed of holes in the first 
layer (14). 

As to claim 42, Lester discloses that light generated in the light-generating layer (18) is 
transmitted to holes (35) (col. 5, lines 37-39), implying that the radiation spectrum of the emission layer is 
necessarily the same as the radiation spectrum of the holes. 

As to claim 43, Lester discloses (Abstract) that the light-emitting device is a light-emitting diode. 

As to claim 44, Lester discloses (Abstract) that the light-emitting device is a light-emitting diode. 

As to claim 45, Lester discloses (Abstract) that the light-emitting device is a flat surface-emitting 

LED. 

Allowable Subject Matter 

Claims 6, 7, 10, 12, 16, 24, 26-29, 32, 36, 38-41, 46 and 47 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. No prior art discloses the claimed device with 
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any pattern of dielectric formations other than regular, symmetric and periodic patterns, which necessarily 
have a detuning parameter equal to zero. No prior art discloses the claimed device with the feature size 
of the dielectric pattern less than about one wavelength of generated light. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Scott R. Wilson whose telephone number is 571-272-1925. The examiner can normally be 
reached on M-F 8:30 - 4:30 Eastern. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Nathan Flynn can be reached on 571-272-1915. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 
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